In order to analyze and determine the geological structures of the Adamawa plateau, the terrestrial gravity data were combined to data computed from GGM02C gravity model. The dense gravity net obtained were further introduced into qualitative and quantitative interpretations. The resulting Bouguer anomaly map obtained from combined data shows NE-SW direction which nearly coincides with the main direction of the fractures affecting the basement in the region and indicates strong gradients marking the presence of discontinuities between heavy and negative gravity anomaly. In order to conduct the quantitative interpretation of the combined gravity data, three profiles were drawn on the residual Bouguer anomaly map and therefore were interpreted using spectral analysis method and 3D density inversion. The knowledge of the depth and density of the geological structures show an uplift of dense rocks under the granite-gneiss substratum. This dense material found in the ENE-WSW direction of the Adamawa Plateau is interpreted as basaltic intrusion probably resulting from tectonic processes. According to this study, the depths of 3.83 km and 9.62 km are the new values of depths obtained for futures investigations in the Adamawa plateau.
Introduction
The study area lies over the Adamawa Plateau (northern Cameroon) between latitudes 5˚ and 8˚N, and longitudes 13˚ to 15˚E. Previous geophysical and geological studies have been conducted in this area. These include the works of [1] [2] [3] [4] [5] . Some of the above mentioned studies are based on the geophysical signatures of geological units deduced from gravity analyses and their quantitative interpretation. However, a closer look to the terrestrial gravity net of the study area shows that there are many gaps. This might lead to many approximations in geophysical gravity anomaly analyses and interpretations in the region.
Hence, the analyses and interpretations should be based on maps showing the real signatures of the geological features. To achieve this goal, a dense gravity net is needed. New gravity campaigns are indicated to fill the gaps. A global geopotential model can also be a solution. Merry [6] showed that GRACE models are more representative of geoid undulations and gravity anomalies in Africa. From statistical studies, [7] [8] showed that gravity data from GGM02C and terrestrial ones have the same precision. In this work, GGM02C gravity data combined to terrestrial ones will be exploited to reinforce the precision of the previous works.
The main objective in this work is to interpret a new Bouguer anomaly map obtained from combined terrestrial and GRACE gravity model GGM02C, then determine the depth and density of the geological structure associated with the crustal formation from a dense gravity net in the study area. On residual Bouguer anomaly map, spectral analysis technic and 3D density inversion were obtained. This method has already been successfully used by [9] [10] to determine the major subsurface structure in the northern edge of the Congo-Craton. With these approaches, we complete the previous geophysical works which used only the terrestrial gravity data.
Geological Setting
Previous geological and geophysical studies conducted in the Adamawa plateau ( Figure 1 ) indicated that this area is predominantly composed by Precambrian rocks such as migmatic, gneisses and granites that were granitized during the Pan-African tectonic event [12] [13] . It is covered by a sequence of tertiary basaltic lavas [14] (Figure 2 ). These lavas are alkaline, indicating affinity with continental rifts [15] . Sedimentary formations consist mainly of conglomerates, arkosic sandstone and limestone from the Cretaceous Djerem basin and Mbere ditch [14] . These formations have undergone intense volcanic activity leading to the establishment of the basin structure, covered by volcanic materials which reach the surface through deep fractures. These fractures have a location at the base of major crustal lineaments [16] . Three major tectonic structures are asso- lavas and tuffs. The Foumban Shear Zone is a succession of major accident covered by a series of tertiary volcanoes that one follows from Sudan, through the Central African Republic and Chad up to Foumban in Cameroon [18] . To the west, it is an extension of the pernambuco fault in the north-east of Brazil [19] .
The FSZ in Cameroon center displays a dextral sense of displacement [13] [18].
The South Adamawa Trough includes the Cretaceous Mbere ditch and Djerem basin. It is a deep scarps bounded by two faults up to 600 m high command [14] .
This gap is due to the movement of the south Atlantic to the Upper Cretaceous [16] [20].
Gravity Data and Methods
In this study terrestrial gravity data and data from the global geopotential model GGM02C are available.
Terrestrial Gravity Data
In this study, terrestrial gravity data were obtained by the "Office de la Re- Mapping Tools (GMT) [22] shows three gravity sectors.
The first sector, located in the central part of the study area consists of a vast negative anomaly that goes from Garoua-Boulai to Djohong passing through knows. To solve this problem, terrestrial gravity data must undergo using data from the global geopotential model GGM02C [7] [23].
Global Geopotentiel Model: GGM02C
In this part of study data from the Global Geopotential Model were used [23] [24]. The GGM02C model has been publicly released by Deutsches Zentrum für Luftund Raumfahrt (DZLR). This model has several advantages: (1) It provides good information in areas previously inaccessible or having terrestrial data gaps and extends across natural and artificial boundary; (2) it incorporates data from different sources including satellite altimetry over oceans, satellite gravity and the terrestrial gravity [20] . In addition, this model represents better the gravity anomalies in the Adamawa plateau. The GGM02C model is complete to spherical harmonic degree and order 200 [7] [8] [25] . The data are first obtained as free-air gravity anomalies and then corrected to underline topographic effects using a Digital Elevation Model (DEM) GLOBE [24] . A reduction density of 2.67 g/m 3 was used for the Simple Bouguer correction. According to [7] [8], the GGM02C gravity data and terrestrial ones have the same precision; so they are In gravity method, the Bouguer anomaly map generally overshadow the effects of density contrasts, deep and shallow, wide and local. Regional-residual separation allows to isolate the anomaly due to deep sources and extended than was made in our previous works and the residual of order 5 was the best amenable for the geological structures near surface in the Adamawa plateau [7] . In the present work the residual of order 5 will be exploited.
The regional anomaly map ( Figure 5 ) is characterized by a negative gravity anomaly in the center bounded by gradients increasing towards the north. These observations show that the basement is deepening towards the south of the region. Indeed, using geophysical analysis of gravity data, the crustal thickness beneath the northern edge of the Adamawa plateau is about 23 km and 33 km in the north and south respectively [5] [27]. We noticed that, the regional Bouguer 
Method

Power Spectrum Analysis
Spectral analysis as described by [28] is a technical method based on the property of the energy spectrum of the gravity data. It estimates the depths of perturbing bodies. Generally extended anomaly with amplitude which decreases rapidly is characterized by high frequency. However, large anomaly which amplitude decreases slightly is characterized by low frequency spectrum [29] [30]. The estimation of the depths is controlled by the choice of the line defining the slopes.
When the energy spectrum logarithm is plotted versus wavenumber, we choose the straight-line segments whose slopes are proportional to the depth of the perturbing body according to the following relation [31] [32]:
where LogE ∆ is the variation of the logarithm of the energy spectrum k ∆ a wavenumber and h (km) is the depth of perturbing bodies. In this case, h1 corresponds to the deep density contrast plane and h2: shallow density contrast plane. According to [33] the errors value on each profile is 5% of the mean depth value. 
3D Density Inversion
For 3D density inversion of the structures in the Adamawa plateau we used GRABLOX2 (version 2.1) by [34] . This program calculates the gravity field for 
Results and Discussions
Power Spectrum Analysis
To estimate the average depths of perturbing bodies responsible for gravity data, we used spectral analysis of three profiles (P1, P2, P3) drawn on the residual Bouguer anomaly map. These profiles are executed perpendicular to the main direction of the structure under study and crossed largely the zone where the structure is suspected [29] . For the three previous profiles Figure 7 presented the power spectrum curves. Two major discontinuities of densities have been identified, the first h1 represents the low frequency associated to deep-seated bodies and h2 represents the high frequency causes by bodies near surface. The deepest discontinuity result of profile P1, P2 and P3 are 8.64 km, 14.41 and 5.80 km respectively for a mean of 9.62 km. These depths could be correspond to the Moho depth in the study area. These results agree with those obtained by [33] .
According to this author, the discontinuity of structure in the Adamawa uplift is between 7 and 13 km (with a mean of 11 km). Our result and those obtained by [33] have few differences.
The depths obtained by [33] are based on only terrestrial gravity data while 
3D Density Inversion
The 3D density inversion was obtained using three profiles P1, P2 and P3 trending NE-SE. This inversion informs us to the structure of the Adamawa Plateau.
The structural model associated with profile (P1) (Figure 8 ) consists of three have not yet been fully tested in the study area. For future investigation we will compare several field models from GOCE to choose the one that represents the best gravity data in order to improve the gravity analysis in the Adamawa plateau.
